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BODY 

(57) The blow molded preform 1 ' of a laminated wall 
structure comprises a bulging shoulder portion 4\ which 
has a diameter that widens slightly in the downward di- 
rection; a bottom shell portion 7* for molding the bottom 
7, which has been blow molded from the corresponding 
portion of parison P so as to have a widened and de- 
formed shape; an inner overhang wall portion 3' in any 
position starting from the opposite side of the neck ring 
3 and ending at the upper portion of the bulging shoulder 
portion 4\ with the innerwall portion 3' having a diameter 
that widens in the downward direction; and/or a radially 
widened connecting portion 6' of an arced shape, which 
has a larger diameter than the barrel portion 5' so that 
the entire bottom including the bottom shell portion T 
takes a bulging spherical shape. With this configuration, 
no thick area is formed in the inner overhang wall portion 
on the opposite side of the neck ring 3 and/or in the 
pinch-off portion 8V 



Fig. 1 
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Description 

Technical field 

[0001] This invention relates to the structure of a pre- 
form that is biaxially stretched and blow molded into a 
synthetic resin bottle, and particularly to the type of pre- 
form that has been molded by a blow molding means, 
among other types of preforms that have been molded 
into the primary molded intermediates of a cylindrical 
shape having a closed end. 

Background Art 

[0002] As the synthetic resin preforms that have been 
molded into the primary molded intermediates and are 
to be biaxially stretched and blow molded into bottles, 
there are known those preforms of a cylindrical shape 
having a closed end, which have been molded by an 
injection molding means or a blow molding means. As 
compared to the injection molded preforms, the blow 
molded preforms can be obtained at less expensive 
costs, more freely molded into various shapes, and are 
easy to adopt the laminated wall structures. 
[0003] Thus, the blow molded preforms have the fol- 
lowing advantages. Firstly, their cost of equipment is 
lower than the corresponding cost for injection-molded 
preforms, and the blow-molded products can be sold at 
a lower price than the injection molded ones. Secondly, 
because they are highly versatile in selecting shapes, 
the preforms can be molded into a shape that fits in with 
the appearance of a bottle to be molded. Thirdly, be- 
cause they are easy to adopt the laminated wall struc- 
tures, the thin-wall bottles can be obtained while desired 
physical properties can be effectively maintained. 
[0004] However, the above prior art has a problem in 
that local thick areas tend to occur in the shoulder por- 
tion and on the underside of the bottom of the molded 
bottle. Because of these thick areas, the molded bottles 
have a bias of thickness in the walls, thus resulting in 
decreased precision in the overall wall thickness. 

Summary of the Invention 

[0005] This invention has been made to solve such a 
problem observed in prior art. The technical problem of 
this invention is thus to prevent local thick areas from 
occurring in the preform. The object of this invention is 
to obtain those bottles having high precision in the over- 
all wall thickness and thus having no distortion in their 
appearance. 

[0006] In this invention made to solve the above-de- 
scribed technical problem , the means of carrying out the 
invention of Claim 1 comprises: 

employing a blow-molded preform so that the pre- 
form is molded into a bottle by a biaxially stretching 
and blow molding means; 



providing the preform with a mouth portion; 
providing the preform with a cylindrical barrel por- 
tion from which the barrel is molded; 
providing the preform with a bulging shoulder por- 

5 tion from which the shoulder is molded, disposing 
this portion between the mouth portion and the bar- 
rel portion, and allowing the bulging shoulder por- 
tion to have the diameter that widens slightly in the 
downward direction; 

10 providing the preform with a bottom shell portion for 
molding the bottom, which portion has been blow 
molded from the corresponding portion of parison 
P so as to have a widened and deformed shape; 
providing the preform with an inner overhang wall 

15 portion an inner overhang wall portion (3') in any 
position starting from the opposite side of the neck 
ring (3), which is disposed circumferential ly around 
the lower part of the mouth portion (2), and ending 
at the upper portion of the bulging shoulder portion 

20 (4'), with the inner wall portion (3') having a diameter 
that widens in the downward direction; and 
providing the preform with certain laminated wall 
structures. 

25 [0007] The means of carrying out the invention of 
Claim 3 comprises: 

employing a blow-molded preform so that the pre- 
form is molded into a bottle by a biaxially stretching 

30 and blow molding means; 

providing the preform with a mouth portion; 
providing the preform with a cylindrical barrel por- 
tion from which the barrel is molded; 
providing the preform with a bulging shoulder por- 

35 tion from which the shoulder is molded, disposing 
this portion between the mouth portion and the bar- 
rel portion, and allowing the bulging shoulder por- 
tion to have the diameter that widens slightly in the 
downward direction; 

40 providing the preform with a bottom shell portion for 
molding the bottom, which portion has been blow 
molded from the corresponding portion of parison 
P so as to have a widened and deformed shape; 
providing the preform with a radially widened con- 

45 necting portion (6 1 ) connecting the lower part of the 
cylindrical barrel portion (5') with the bottom shell 
portion (7'), with the connecting portion (6') having 
a larger diameter than the barrel portion (5'); and 
providing the preform with certain laminated wall 

50 structures. 

Disclosure of the Invention 

[0008] In the invention of Claims 3, the bulging shoul- 
55 der portion has a diameter that widens slightly in the 
downward direction. As a result, the barrel portion has 
a larger diameter than the mouth portion. This makes it 
possible to lower the percent of stretch in the circumf er- 
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ential direction when the preform is biaxially stretched 
and blow molded into a bottle. According to this inven- 
tion, even those bottles having a high blow ratio can be 
molded with high stability and good moldability. The 
shape of the bulging shoulder portion can be selected 
from among those suitable for the purpose. For exam- 
ple, a linear or curved slope can be used. 
[0009] The bottom shell portion for molding the bot- 
tom has been blow molded from the corresponding por- 
tion of parison P in the widened and deformed shape. 
With the preform of such a shape, the bottom of the bot- 
tle is stretched and blow molded in the circumferential 
direction. The pinch-off portion of the bottom shell por- 
tion is also stretched, even if the pinch-off portion is gen- 
erally thick because this portion of the preform is derived 
from the pinch-off scar in the parison P. Thus, the thick 
area is prevented from occurring in the bottom. 
[0010] Any widened and deformed shape of the bot- 
tom shell portion can be selected depending on purpose 
and necessity and in response to the shape intended for 
the bottom of a bottle. For example, the preform can be 
in an isotropic shape. The preform bottom may have a 
shape similar to the bottom of the bottle but in a reduced 
proportion. In that case, the bottom of the bottle is 
stretched almost uniformly in the circumferential direc- 
tion. Even if any distorted deformation takes place at the 
bottom, this deformation is circumferentially uniform. 
Therefore, there is no case where this deformation 
caused by distortion may deteriorate the appearance 
and shape of the bottle or where the deformed bottom 
makes the bottle unstable. 

[0011] In the invention of Claim 1 , the neck ring is dis- 
posed circumferentially around the mouth portion at its 
lower part where no stretching occurs. The inner over- 
hang wall portion is disposed in any position starting 
from nearby the opposite side of the neck ring, which is 
disposed circumferentially around the lower part of the 
mouth portion, and ending at the upper portion of the 
bulging shoulder portion, with the inner wall portion hav- 
ing a diameter that widens in the downward direction. 
Even if a local thick area is formed by pushing the core 
guide into the parison mouth when the parison is blow 
molded, this thick area in the inner overhang wall portion 
does not remain thick because blow molding operation 
forces this area to be stretched and deformed. 
[0012] The means of carrying out the invention of 
Claim 2 comprises that the bottom shell portion to be 
molded into the bottom of the bottle has a roughly spher- 
ical shape. 

[001 3] Because the bottom shell portion to be molded 
into the bottom of the bottle has a roughly spherical 
shape in the configuration of Claim 2, the preform can 
be blow molded in a mold of a simple shape to achieve 
isotropicaily widened deformation and expanded defor- 
mation. Especially in the bottle having a bottom of a 
roughly isotropic cross section, the bottom of the pre- 
form is stretched almost uniformly in the circumferential 
direction. Even if any distorted deformation takes place 



at the bottom, this deformation is circumferentially uni- 
form. Therefore, there is no case where this deformation 
caused by distortion may deteriorate the appearance 
and shape of the bottle or where the deformed bottom 
5 loses its stable sitting function. 

[0014] In the invention of Claim 3, the preform com- 
prises a radially widened connecting portion connecting 
the lower part of the cylindrical barrel portion with the 
bottom shell portion, and this connecting portion has a 
10 larger diameter than the barrel portion. When the pari- 
son is blow molded into a preform, the bottom shell por- 
tion, along with this radially widened connecting portion, 
is stretched and deformed up to the last moment of blow 
molding and in a locally concentrated manner. 
15 [0015] Because of a pinch-off scar in the parison, the 
pinch-off portion of the bottom shell is generally thick, 
but it is largely stretched up to the last moment of the 
blow molding and in a locally concentrated manner. So 
the pinch-off portion has a decreased wall thickness and 
20 does not remain thick. 

[0016] In the invention of Claim 4, as in the invention 
of Claim 3, the means of carrying out the invention com- 
prises that the bottom shell portion to be molded into the 
bottom of a bottle has a roughly spherical shape and 
25 that the radially widened connecting portion connects 
the lower part of the cylindrical barrel portion with the 
bottom shell portion, and has a larger diameter than the 
barrel portion so that this portion has a bulging shape. 
[0017] In the above-described configuration of Claim 
30 4, the preform comprises the bottom shell portion of a 
roughly spherical shape and a radially widened connect- 
ing portion of an arced shape that connects the lower 
part of the cylindrical barrel portion with the bottom shell 
portion, and this connecting portion has a larger diam- 
35 eter than the barrel portion so that this portion makes 
an arc. With this configuration, the parison can be blow 
molded in a mold of a simple shape to achieve isotrop- 
icaily widened deformation and expanded deformation 
and thereby to form the bottom shell portion and the ra- 
40 dially widened connecting portion. Especially in the bot- 
tle having the bottom and the radially widened connect- 
ing portion of a roughly isotropic cross section, the bot- 
tom and the connecting portion of the preform are 
stretched almost uniformly in the circumferential direc- 
ts tion. Even if any distorted deformation takes place at the 
bottom, this distorted deformation is circumferentially 
uniform. Therefore, there is no case where this distorted 
deformation may deteriorate the bottle appearance and 
shape or where the deformed bottom loses its stable sit- 
50 ting function. 

[001 8] The invention of Claim 5 includes the invention 
of Claim 3 or 4 and also comprises an inner overhang 
wall portion in any position starting from the opposite 
side of the neck ring : which is disposed circumferentially 
55 around the lower part of the mouth portion, and ending 
at the upper portion of the bulging shoulder portion, with 
the inner wall portion having a diameter that widens in 
the downward direction. 
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[0019] In the invention of Claim 5, thick areas are pre- 
vented from occurring in both of the pinch -off portion and 
the inner overhang portion in any position starting from 
the opposite side of the neck ring and ending at the up- 
per portion of the bulging shoulder portion. 
[0020] In the invention of Claim 6, as in Claim 1,2,3, 
4, or 5, the means of carrying out the invention compris- 
es at least one of. the bulging shoulder portion, the cy- 
lindrical barrel portion, and the bottom shell portion hav- 
ing a shape similar to the shoulder, the barrel, or the 
bottom, respectively, of the bottle, but on a reduced 
scale. 

[0021] In the configuration of Claim 6, the preform is 
given partly or entirely a bottle-like shape on a reduced 
scale. Such a shape gives the preform more uniform 
percent of stretch than usual, when the preform is biax- 
ialiy stretched and blow molded into a bottle. Even if the 
bottle has a complicated shape, such as being largely 
non- isotropic, or having a shape with various ups and 
downs, there can be obtained a less deformed bottle of 
uniform thickness with high stability and good moldabil- 
ity. 

[0022] In the invention of Claim 7, as in Claim 1 , 2, 3, 
4, 5, or 6, the means of carrying out the invention com- 
prises a reinforcing rib disposed on the downside of the 
pinch-off portion in the bottom shell portion. 
[0023] The pinch-off portion is welded by the crushing 
power of the blow mold when the parison is pinched off. 
Even if a groove-like sink mark is formed due to the 
welding failure in the surface of the pinch-off portion (the 
inner surface of the bottom shell portion), the reinforcing 
rib in the invention of Claim 7 can make up for the de- 
crease in the weld area caused by this sink mark. When 
the preform is biaxially stretched and blow molded into 
a bottle, the reinforced pinch-off portion can be blow 
molded without rupture, thus giving assurance for the 
stable biaxial-stretching and blow-molding operation. 
[0024] In the preform of Claims 1-7, it has become 
possible to combine laminates of synthetic resin mate- 
rials having different physical properties and thereby to 
mold those bottles in which desired physical properties 
or functions are effectively utilized. The resin combina- 
tions also make it possible to utilize safely even those 
molding materials, such as the regenerated resin mate- 
rials, which may arouse concern for their use unless 
they are subjected to further treatment. 
[0025] In the invention of Claim 8, as in Claim 1 , 2, 3, 
4, 5, 6, or 7, the means of carrying out the invention com- 
prises the laminated wall structure consisting of at least 
a layer of polyethylene terephthalate resin (hereinafter 
referred to as PET) and a layer of polyethylene naph- 
thalate resin (hereinafter referred to as PEN). 
[0026] PET is mainly used as the PET resins in this 
invention. However, polyester copolymers containing 
ethylene terephthalate units as the major component 
and other polyester units can also be used, unless the 
substance of PET is lost. Other components for obtain- 
ing polyester copolymers include the dicarboxylic acid 



components, such as isophthallc acid, naphthaiene- 
2,6-dicarboxylic acid, and adipic acid; and the glycol 
components, such as propylene glycol, 1 ,4-butanediol, 
tetramethylene glycol, neopentyl glycol, cyclohexane 
5 dimethanol, and diethylene glycol. 

[0027] Amorphous PET resins can also be used as 
PET. These amorphous PET resins show no melting 
peak when they are measured for the melting tempera- 
ture, Tm, on the differential scanning calorimeter (DSC) . 
10 As an example, PETG (Eastman Chemical) is available, 
which is obtained by copolymerizing PET with such a 
glycol component as cyclohexane dimethanol. 
[0028] The PEN resins used in this invention are the 
polyester copolymers containing PEN comprising ethyl- 
's ene-2,6-naphthalate units and other ethylene-2,6-naph- 
thalate units at a concentration of 50 mol % or more. As 
the examples of acid components of the copolymer, 
there may be mentioned terephthalic acid, isophthalic 
acid, and hexahydro-terephthalic acid. The glycol com- 
20 ponents of the copolymer include, for example, 1 ,3-pro- 
panediol, tetramethylene glycol, 1 ,4-cyclohexane 
dimethanol, and neopentyl glycoL 
[0029] In the invention of Claim 8, the PET resin layer 
is combined with the PEN resin layer. This combination 
25 serves to enhance effectively the properties that seem 
to be deficient in the PET resin, such as thermal resist- 
ance, resistance to chemicals, and UV-cutting property. 
[0030] In the invention of Claim 9, as in the invention 
of Claim 1 , 2, 3, 4, 5, 6, or 7, the means of carrying out 
30 the invention comprises the laminated wall structure 
consisting of at least the outer and in ner layers of a PET 
resin and the middle layer of a gas barrier resin. The gas 
barrier resins, which are well known in the art and can 
be used in this invention, include nylon resins, such as 
35 nylon-6, nylon-66, and polyamide containing xylylene 
radicals; the ethylene vinyl alcohol polymer; and the 
polyacrylonitrile resin. 

[0031] In the invention of Claim 9, there is obtained a 
bottle having enhanced barrier properties against oxy- 

40 gen and carbon dioxide, as these barrier properties are 
deficient when a single PET layer is used. 
[0032] In the invention of Claim 1 0, as in the invention 
of Claim 1,2,3, 4, 5, 6, or 7, the means of carrying out 
the invention comprises the laminated wall structure 

^5 consisting of at least the outer layer of polyethylene or 
polypropylene and the inner layer of an ethylene vinyl 
alcohol copolymer or the PET resin. Like the PET resins 
used in the invention of Claim 5, the PET resins used in 
the invention of this Claim include amorphous PET res- 

50 ins. 

[0033] In the invention of Claim 1 0, this laminated wall 
structure prevents the adsorption of limonene, vitamins, 
etc., among other effective components of the bottle 
contents. 

55 [0034] In the invention of Claim 11 , as in the invention 
of Claim 1 , 2, 3, 4, 5, 6, or 7, the means of carrying out 
the invention comprises the laminated wall structure 
consisting of at least the outer layer of polyethylene or 
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polypropylene, the middle layer utilizing a gas barrier 
resin, and the inner layer of polyethylene or polypropyl- 
ene. 

[0035J In the invention of Claim 11, it is possible to 
obtain bottles having a high oxygen barrier property. 5 
[0036J In the invention of Claim 1 2, as in the invention 
of Claim 1,2,3, 4, 5, 6, or 7, the means of carrying out 
the invention comprises the laminated wall structure 
consisting of at least the outer layer of a nylon resin and 
the inner layer of polypropylene or polyethylene. The ny- 10 
Ion resins usable in this invention include nylon-6, nylon- 
66, and polyamlde containing xylylene radicals. 
[00371 »n the invention of Claim 12, it is possible to 
obtain bottles having a high piercing strength and high 
surface gloss because of the nylon resin used as the 15 
outer layer 

[0038] The invention of Claim 13 includes the inven- 
tion of Claim 1, 2, 3, 4, 5, 6, or 7, and also comprises 
the laminated structure consisting of at least the inner 
and outer layers of a virgin resin material and the middle 20 
layer of a regenerated resin material. 
[0039] The invention of Claim 1 3 makes it possible to 
utilize regenerated resin materials safely. 
[0040] In the invention of Claim 1 4, as in the invention 
of Claim 1,2,3, 4, 5, 6, or 7, the means of carrying out 25 
the invention comprises that an antistatic additive is 
added to the outer layer of the laminated wall structure. 
[0041 ] I n the invention of Claim 1 4, an antistatic agent 
is added to the outer layer alone. Thus, with a small 
amount of additive, it is possible to prevent the bottle 30 
from being electro-statically charged over the outer sur- 
face where electrostatic charge is a problem. 
[0042] In the invention of Claim 15, as in Claim 1 , 2, 
3, 4, 5, 6, or 7, the means of carrying out the invention 
comprises that a UV-absorbing agent is added to at least 35 
one of the layers of the laminated wall structure. 
[0043] In the invention of Claim 15, the UV-absorbing 
agent can be added to the most effective layer in re- 
sponse to the layer configuration and the application of 
the bottle. 40 
[0044] In the invention of Claim 16, as in Claim 1, 2, 
3, 4, 5, 6, or 7, the means of carrying out the invention 
comprises the laminated wall structure consisting of at 
least the outer layer of a synthetic resin and the inner 
layer of another synthetic resin having low compatibility 45 
with the synthetic resin used in the outer layer. 
[0045] The preform in the above configuration of 
Claim 16 can be biaxially stretched and blow molded 
into a bottle consisting of the outer layer of a synthetic 
resin, which forms the outer shell of a definite shape, 50 
and the inner layer of a synthetic resin, which forms the 
inner bag, with both layers being laminated in a separa- 
ble manner. Such a bottle can be used as a delaminating 
bottle. 

[0046] In the invention of Claim 1 7, as in Claim 1 6, the 55 
means of carrying out the invention comprises a bottom 
adhesive layer to adhere and fix the outer layer and the 
inner layer together over the entire length of the pinch- 
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off portion .which is formed when the portion of parison 
P corresponding to the bottom shell portion is forced to 
flatten by the pinch-off section of the split blow mold. 
[0047] In the above-described configuration of Claim 
1 7, the outer layer and the inner layer are adhered firmly 
with each other by the bottom adhesive layer over the 
entire length of the pinch-off portion. Thus, the pinch-off 
portion can be prevented from being peeled and dam- 
aged especially by the stretch pin during the longitudinal 
stretching when the preform is biaxially stretched and 
blow molded into a bottle. The molded bottle has its out- 
er and inner layers adhered firmly by the bottom adhe- 
sive layer over the entire length of the bottom seal. This 
bottom structure makes sure of preventing the decrease 
in the mechanical strength of the bottom seal when such 
a decrease may be derived from the separable layers 
of incompatible synthetic resin materials. 
[0048] In the invention of Claim 18, as in Claim 16 or 
1 7, the means of carrying out the invention comprises 
the laminated wall structure consisting of the outer layer, 
the inner layer, and at least a vertical slip-like adhesive 
layer to adhere and fix the outer and inner layers with 
each other over the entire height of these layers. 
[0049] When the preform in the configuration of Claim 
18 is biaxially stretched and blow molded, the vertical 
slip-like adhesive layer adheres the outer layer with the 
inner layer over the entire height. The resultant adhered 
zone serves to prevent the inner layer from being dis- 
torted and deformed in the vertical direction and thereby 
to prevent the content flow passage from being blocked 
up in the delaminating bottle. 

[0050] The placement and the number of the vertical 
slip-like adhesive layer can be selected, depending on 
the purpose and necessity. For example, if outside air 
is sucked up through the bottom into the space between 
the outer layer and the inner layer, preferably the adhe- 
sive layer can be located roughly on the parting line. 
[0051] Usually, the delaminating bottles are molded 
by the direct blow method because of its laminated 
structure. On the contrary, the blow molded preform in 
the configuration of Claims 16-18 can be biaxially 
stretched to obtain the bottle having higher strength. 
[0052] In the invention of Claim 1 9, the means of car- 
rying out the invention comprises: 

employing a blow-molded preform so that the pre- 
form is molded into a bottle by a biaxially stretching 
and blow molding means; 
providing the preform with a mouth portion; 
providing the preform with a cylindrical barrel por- 
tion from which the barrel is molded; 
providing the preform with a bulging shoulder por- 
tion from which the shoulder is molded, disposing 
this portion between the mouth portion and the bar- 
rel portion, and allowing the bulging shoulder por- 
tion to have the diameter that widens slightly in the 
downward direction; 

providing the preform with a bottom shell portion 
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from which the bottom is molded, and forming the 
bottom shell portion into an almost spherical shape; 
and 

providing the preform with an inner overhang wall 
portion an inner overhang wall portion in any posi- 
tion starting from the opposite side of the neck ring, 
which is disposed circumferentialiy around the low- 
er part of the mouth portion , and ending at the upper 
portion of the bulging shoulder portion, with said in- 
ner wall portion having a diameter that widens in the 
downward direction. 

[0053] The means of carrying out the invention of 
Claim 20 comprises: 

employing a blow-molded preform so that the pre- 
form is molded into a bottle by a biaxially stretching 
and blow molding means; 
providing the preform with a mouth portion; 
providing the preform with a cylindrical barrel por- 
tion from which the barrel is molded; 
providing the preform with a bulging shoulder por- 
tion from which the shoulder is molded, disposing 
this portion between the mouth portion and the bar- 
rel portion, and allowing the bulging shoulder por- 
tion to have the diameter that widens slightly in the 
downward direction; 

providing the preform with a bottom shell portion 
from which the bottom is molded, and forming the 
bottom shell portion into an almost spherical shape; 
and 

providing the preform with a radially widened con- 
necting portion connecting 

the lower part of the cylindrical barrel portion to the 
bottom shell portion, with the connecting portion 
having a larger diameter than the barrel portion. 

[0054] In the invention of Claim 21 , as in the invention 
of Claim 20, the means of carrying out the invention 
comprises an inner overhang wall portion an inner over- 
hang wall portion disposed in any position starting from 
the opposite side of the neck ring, which is disposed cir- 
cumferentialiy around the lower part of the mouth por- 
tion, and ending at the upper portion of the bulging 
shoulder portion, with the inner wall portion having a di- 
ameter that widens in the downward direction. 
[0055] In the invention of Claim 22, as in the invention 
of Claim 19, 20, or 21, the means of carrying out the 
invention comprises the reinforcing rib that is disposed 
under the opposite side of the pinch-off portion in the 
bottom shell portion. 

[0056] In the configuration of Claims 19 to 21, thick 
areas are prevented from occurring in the pinch-off por- 
tion and/or in the inner overhang portion in any position 
starting from the opposite side of the neck ring and end- 
ing at the upper portion of the bulging shoulder portion 
even if the preform is of the single-layer wall structure. 



Brief Description of the Drawings 
[0057] 



5 Fig. 1 is an explanatory diagram showing a mode 
of molding the preform of this invention into a bottle, 
with the right half being illustrated in longitudinal 
section. 

Fig. 2 is a front view, with partial insection, of the 
10 entire preform according to the first shape embod- 
iment of this invention, with an important segment 
being illustrated in longitudinal section. 
Fig. 3 is a front view of the entire preform according 
to the second shape embodiment of this invention, 
is with the right half being illustrated in longitudinal 
section. 

Fig. 4 is a front view of the entire preform according 
to the third shape embodiment of this invention, with 
the right half and the partially enlarged pinch-off 
20 portion being illustrated in longitudinal section. 

Fig. 5 is an explanatory longitudinal section show- 
ing an example of parison to be molded into the pre- 
form of this invention. 

Fig. 6 is an explanatory diagram showing the pre- 
25 form according to the fourth shape embodiment of 
this invention and the bottle to be molded therefrom, 
with the right half being illustrated in longitudinal 
section. 

Fig. 7 is a partially enlarged front view of the entire 
30 preform of this invention, with the right half being 
illustrated in longitudinal section. 
Fig. 8 is a partially enlarged front view of the entire 
preform of the laminated wall structure according to 
the eighth embodiment of the laminated wall struc- 
35 ture of the invention, with the right half being illus- 
trated in longitudinal section. 
Fig. 9 is a plane cross -sectional view of the preform 
of this invention cut from line A-A in Fig. 8. 
Fig. 1 0 is a partially enlarged plane view of the pre- 
40 form bottom in the laminated structure according to 
this invention. 

Fig. 11 is an explanatory diagram showing the proc- 
ess for blow molding the parison into the preform 
according to the eighth embodiment of the laminat- 
45 ed wall structure of this invention. 

Preferred Embodiments of the Invention 

[0058] This invention is further described as to its pre- 
50 ferred embodiments, while referring to the drawings. 
Fig. 1 is an explanatory diagram showing a mode of 
molding the preform of this invention into a bottle, with 
the right half being illustrated in longitudinal section. The 
preform V is stretched vertically and laterally into the 
55 bottle 1 . 

[0059] Fig. 2 is a front view, with partial insection, of 
the entire preform 1 ' according to the first shape embod- 
iment of this invention in which the cylindrical, extrusion- 
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molded pahson P has been blow molded into the cylin- 
drical preform of this invention having a closed end. Hel- 
ical ridges are disposed on the outer circumference of 
the short cylindrical mouth portion, and the neck ring 3 
is also disposed around the lower part of the mouth por- 
tion. Downward from the mouth portion 2 there is the 
bulging shoulder portion 4* (the portion to be molded into 
the shoulder 4 of the bottle 1) having a diameter that 
widens slightly in the downward direction. Downward 
from this bulging shoulder portion 4' there is the cylin- 
drical barrel portion 5* (the portion to be molded into the 
barrel 5 of the bottle 1 ). Under the barrel portion 5* there 
is the bottom shell portion 7' (the portion to be molded 
into the bottom 7 of the bottle 1), which has a shape of 
almost spherical shell. In addition, the inner overhang 
wall portion 3* is disposed on the opposite side of the 
neck ring 3, and has a diameter that widens in the down- 
ward direction. 

[0060] This inner overhang wall portion 3' is disposed 
on the inner circumference on the opposite side of the 
neck ring 3, i.e., on the border between the mouth por- 
tion 2 and the bulging shoulder portion 4* to be molded 
into the shoulder 4 of the bottle 1 . The diameter of this 
portion 3 1 widens in the downward direction. Priorto the 
blow molding of parison P into the preform 1 ', a core 
guide 1 1 equipped with an air blow nozzle is thrust Into 
the upper end of the parison P to form the mouth portion 
2 (See Fig. 5). At that time, a thick area tends to be 
formed in the lower part of the inner wall of the mouth 
portion 2 because of the core guide 11 that has been 
thrust. This thick area is absorbed in the inner overhang 
wall portion 3' when the parison is blown molded into 
the preform. Thus, the thick area is actually never 
formed in the lower part of the inner overhang wall under 
the mouth portion 2. 

[0061] Fig. 3 shows the preform 1* according to the 
second shape embodiment of this invention. It is a front 
view of the entire preform with the right half being illus- 
trated in longitudinal section. The short, cylindrical 
mouth portion 2 is provided with helical ridges on the 
outer circumference and with the neck ring 3 at the lower 
part of the outer circumference. The bulging shoulder 
portion 4* is disposed under the mouth portion 2, and 
has a diameter that widens slightly in the downward di- 
rection. The cylindrical barrel portion 5' is disposed be- 
tween the shoulder portion 4' and the bottom shell por- 
tion T of an almost spherical shell shape. The radially 
widened connecting portion 6' is disposed under the 
barrel portion 5' and is by itself the upper portion of this 
bottom bulb portion 7\ with this radially widened con- 
necting portion having a larger diameter than that of the 
barrel portion 5'. 

[0062] This radially widened connecting portion 6* 
slightly bulges from under the barrel portion 5' at a po- 
sition close to the bottom shell portion 7\ where the 
pinch-off portion 8' is disposed right at the bottom center. 
When the parison is blow molded into the preform, the 
radially widened connecting portion 6' is stretched and 
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deformed along with the bottom shell portion 7' to the 
last moment of the molding operation. As a result, the 
thick pinch-off portion 8' is also stretched to a large ex- 
tent, and no thick area is formed in the bottom. 

5 [0063] Fig. 4 shows the preform 1* according to the 
third shape embodiment of this invention. It is a front 
view of the entire preform with the right half being illus- 
trated in longitudinal section. It also shows a partially 
enlarged, longitudinal section of the pinch-off portion 8'. 

10 The preform has the inner overhang wall portion 3' and 
the radially widened connecting portion 6\ In addition, 
a ridge-like reinforcing rib 9* is disposed right under the 
bottom shell portion T of this preform. 
[0064] Because of the inner overhang wall portion 3', 

is no thick area is formed in the wall under the mouth por- 
tion 2. Likewise, because of radially widened connecting 
portion 6', the pinch-off portion 8' of the bottom shell por- 
tion 7' does not get thick and thus does not show any 
wrong movement during the blow molding operation. 

20 Furthermore, even if a sink mark is formed due to the 
welding failure in the parison P, the reinforcing rib can 
make up for the decrease in the weld area caused by 
this sink mark. When the preform is biaxially stretched 
and blow molded into a bottle, the reinforced pinch-off 

25 portion 8' can be blow molded without rupture. 

[0065] Fig. 6 is an explanatory diagram showing the 
preform V in the fourth shape embodiment of this inven- 
tion and the bottle 1 that is biaxially stretched and blow 
molded from this preform. 

30 [0066] The bottle 1 has a shape in which the barrel 
and the bottom are largely caved inward and upward, 
respectively. The bulging shoulder portion 4', the cylin- 
drical barrel portion 5', and the bottom shell portion T 
has a shape similar to the shoulder 4, the barrel 5, or 

35 the bottom 7 of a bottle 1 , but on a reduced scale. The 
preform 1 1 also has such a shape that it gives a small 
percent of stretch in the vertical direction when it is bi- 
axially stretched and blow molded. 
[0067] The preform 1' of such a shape is allowed to 

40 have low percent of stretch in the vertical direction when 
the preform is biaxially stretched and blow molded. Even 
after the preform has been stretched by means of the 
stretch pin, each portion of the stretched preform has a 
shape similar to the respective portion of the bottle 1 on 

^5 a reduced scale. In the next step of lateral stretch, the 
percent of stretch can be set at a constant level for each 
portion. Thus, even a bottle of the largely caved shape 
can be faithfully reproduced, and the bottle 1 has high 
stability, good moldability, and uniform wall thickness. 

50 [0068] Because the preform V has the inner overhang 
portion 3', no thick area is formed in the inner wall under 
the mouth portion 2. The bottom shell portion 7* and the 
lower part of the cylindrical barrel portion 5* have been 
subjected to widened deformation and expanded defor- 

55 mation to give the shapes of the bottom 7 and the barrel 
5 of the bottle 1 on a reduced scale. Thus, the thick 
pinch-off portion 8', too, is stretched and does not re- 
main thick. 
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[0069] The preform in each embodiment has a lami- 
nated wail structure. An example is as shown in Fig. 7. 
However, since the preform V is a blow molded article, 
the preform of the laminated structure can be readily 
molded with high precision. 5 
[0070] The preform V of the laminated wall structure 
in the first embodiment of the laminated wall structure 
comprises the combinations of PET and PEN layers. 
The first combination comprises the outer PET layer 1 a 
and the inner PEN layer 1c. The second combination to 
comprises the outer PET layer 1 a, the middle PEN layer 
1b, and the inner PET layer 1c. The third combination 
comprises the outer PEN layer 1a and the inner PET 
layer 1c. The fourth combination comprises the outer 
PEN layer 1a, the middle PET layer 1b, and the inner 15 
PEN layer 1c. Each combination can also be provided 
with an adhesive layer or layers 1 d between these lay- 
ers. 

[0071] In order for the preform to have good molda- 
bility and for the molded bottles to have high mechanical 20 
properties, the PET in use should preferably have an 
inherent viscosity value (hereinafter referred to as IV 
value) at 0.9 or more. Likewise, the PEN in use should 
preferably have an IV value of 0.5 or more. Although 
PET and PEN resins containing a copolymer compo- 2s 
nent can be used, it is preferred to use a PET resin with 
an IV value of 0.75 or more in the case of amorphous 
PET. 

[0072] For all the configurations in the first embodi- 
ment of the laminated wall structure , heat-resistant bot- 30 
ties can be obtained without crystallizing the mouth por- 
tion. The heat set during stretching and blowing gives 
the heat-resisting property to the bottles, when the PEN 
layer occupies 50% or more of the entire thickness at 
the mouth and 50% or less at the barrel. If a PEN resin 35 
containing a copolymer component is used, it is neces- 
sary to design the thickness of the mouth portion in re- 
sponse to the PEN component to be used. For example, 
in the case of a PEN resin containing 51% PEN compo- 
nent, it is preferred that the PEN resin layer occupies 40 
90% or more of the entire thickness at the mouth. 
[0073] PEN is used as the inner layer 1c in the first 
and fourth combinations of the first embodiment of the 
laminated wall structure . This gives the bottles high 
chemical-resisting property (high resistance to alkalis). 45 
The PEN layer can be 1-20% in its thickness. The PEN 
layer containing a copolymer can also be utilized. 
[0074] All the configurations in the first embodiment 
of the laminated wall structure of this invention allow the 
bottle to have a UV-cutting function for the UV rays hav- so 
ing a wavelength of 370 nm or below, when the thick- 
ness of the PEN layer is set at 1-20%. 
[0075] The preform 1 ' of the laminated wall structure 
in the second embodiment of the laminated wall struc- 
ture comprises the combinations of the outer and inner 55 
PET layers 1a and 1c with the middle layer 1b using a 
gas barrier resin. The first combination comprises the 
middle layer 1b of an ethylene vinyl alcohol copolymer. 



The second combination comprises the middle layer 1b 
of polyamide containing the xylylene radicals, and the 
third combination comprises the middle layer 1 b of poly- 
acrylonitrile, with the adhesive layer or layers 1d being 
laid between these layers. 

[0076] This second embodiment of the laminated wall 
structure allows the bottle 1 to have barrier properties 
against oxygen and carbon dioxide, as the barrier is in- 
sufficient in the case of a single PET layer. In addition, 
the bottle 1 with no interlaminar separation can be ob- 
tained without fail. In order that the content can be pre- 
vented effectively from oxidation, it is preferred from an 
effectiveness point of view to use a gas barrier resin hav- 
ing an oxygen transmission coefficient of 1 cc.mm/m 2 . 
day.atm (20°C50%RH) or less. 

[0077] The preform 1 ' of the laminated wall structure 
in the third embodiment of the laminated wall structure 
comprises the outer layer 1 a of polyethylene or polypro- 
pylene and the inner layer 1 c of an ethylene vinyl alcohol 
copolymer or PET, adhered with each other by the ad- 
hesive layer 1d. The bottle 1 in this embodiment pre- 
vents effective ingredients of the content, such as 
limonene and vitamins, from being absorbed by the bot- 
tle 1 . 

[0078] The preform 1* of the laminated wall structure 
in the fourth embodiment of the laminated wall structure 
comprises the outer layer 1 a of polyethylene or polypro- 
pylene, the middle layer 1 b using, as a gas barrier resin, 
the polyamide having xylylene radicals, and the inner 
layer 1 c of polyethylene or polypropylene, adhered with 
one another by the adhesive layers 1 d. This configura- 
tion gives the bottle 1 a high oxygen barrier property. 
[0079] The preform V of the laminated wall structure 
in the fifth embodiment of the laminated wall structure 
comprises the outer layer 1 a of nylon-6 and the inner 
layer 1 c of polyethylene or polypropylene, adhered with 
each other by the adhesive layer 1d. This embodiment 
gives the thin bottle 1 having a high piercing strength 
and high surface gloss. 

[0080] The preform 1* of the laminated wall structure 
in the sixth embodiment of the laminated wall structure 
comprises the outer and inner layers 1a and 1c made 
of a virgin PET resin and the middle layer 1 b made of a 
regenerated PET resin. This embodiment makes it easy 
to control the layer thickness, and enables the regener- 
ated resin materials to be safely utilized. When bottles 
are collected separately, they can be dealt with as the 
single-layer PET bottles. 

[0081 ] The preform 1 ' of the laminated wall structure 
in the seventh of the laminated wall structure embodi- 
ment comprises the outer PET layer 1a containing an 
anti-static agent, the middle PET layer 1b containing a 
UV-absorbing agent, and the inner layer 1c of a virgin 
PET resin material. The preform gives effective antistat- 
ic property, and there is no loss of the UV-absorbing 
agent caused by bleed-out because it is added to the 
middle layer. The bottle can be filled with the content 
safely in spite of these additives used in the bottle. 
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[0082] Figs. 8-11 show the preform of the laminated 
wall structure in the 8th embodiment of the laminated 
wall structure of the invention. The wall comprises the 
outer layer 1 a of a synthetic resin material, such as pol- 
yethylene, polypropylene, or polyethylene terephtha- 
late, to be molded as the outer shell that has a necessary 
shape-retaining ability; the inner layer 1c of a synthetic 
resin material, such as nylon, ethylene vinyl alcohol co- 
polymer, or polyethylene terephthalate, which is less 
compatible with the material of the outer layer 1a and 
which is molded into a bag capable of deflective defor- 
mation; and the vertical slip-like adhesive layer 13 and 
the bottom adhesive layer 14 of an adhesive resin hav- 
ing a full adhesive property for both of the outer and in- 
ner layers 1a and 1c. 

[0083] A pair of the vertical slip-like adhesive layers 

13 is disposed at the positions opposite to each other 
on the parting line 23 (See Figs. 8 and 9). 
[0084] The bottom adhesive layer 14 has some 
spread from the pinch-off portion 8' to a part of the bot- 
tom shell portion 7\ The bottom adhesive layer 14 ad- 
heres and fixes the outer and inner layers, 1a and 1c, 
to each other at the pinch-off portion 8\ where the outer 
layer 1 a on one side is integrated with the outer layer 
1 a on the other side through the bottom adhesive layer 

14 and the inner layer 1c. (See Figs. 8 and 10.) 
[0085] Although the preform V comprises the outer 
and inner layers, 1 a and 1 c, of synthetic resins that are 
less compatible with, and peelablefrom, each other, the 
decrease in mechanical strength of the bottom seal at 
the pinch-off portion 8' can be prevented securely by the 
bottom adhesive layer 14 when this preform 1' is biaxi- 
ally stretched and blow molded into the bottle 1 . The in- 
ner layer 1c is deformed inward due to the deflection 
caused by the decrease in content as the content is 
poured out. This deflective deformation is controlled in 
the vertical direction by the pair of vertical slip-like ad- 
hesive layers 13, which are disposed in axial symmetry 
to adhere and fix the outer and inner layers, 1a and 1c, 
over the entire height of the bottle 1. These adhesive 
layers also prevent the content flow passage from being 
blocked, thus enabling the content to be poured out of 
the delaminated bottle 1 to the last drip. 
[0086] The preform V provided with the vertical slip- 
like adhesive layer 1 3 and bottom adhesive layer 1 4 can 
be prepared by the process described below. (See Fig. 
1 1 ) The multi-layer parison P is molded by co-extruding, 
from the dies 22 for multi-layer parison use, the multi- 
layers comprising the cylindrical outer layer 1a, the cy- 
lindrical inner layer 1c located inside the outer layer 1a, 
a pair of the vertical slip-like adhesive layers disposed 
in axial symmetry on the parting line 23, and the cylin- 
drical ring-like adhesive layer 16 that is disposed be- 
tween the outer layer 1 a and the inner layer 1 a intermit- 
tently at a predetermined interval. 
[0087] In contrast to the outer layer 1 a, the inner layer 
1c, and a pair of the vertical slip-like adhesive layers, all 
of which are co-extruded continuously, the ring-like ad- 



hesive layer 16 is co-extruded, not continuously but in- 
termittently, by the controlled pressurization and de- 
pressurization of the accumulator with which the resin 
feed section is equipped for the ring-like adhesive layer. 
5 [0088] The pinch-off section of the split blow mold 1 0 
pinches off the multi-layer parison P thus molded, later- 
ally in the area where the ring-like adhesive layer 1 6 has 
been formed. When the cut parison is blow molded, this 
ring-like adhesive layer 1 6 develops into the bottom ad- 
10 hesive layer 14, such as described in the preform V of 
the laminated wall structure in the eighth embodiment 
of this Invention. 

[0089] The bottle 1 obtained by the biaxially stretching 
and blow molding means has a higher strength than the 
strength of the bottle 1 made by the direct blow because 
the former bottle is not only blown but also stretched. 
[0090] The percent of stretch in the stretching and 
blow molding operation can be properly selected, de- 
pending on purpose, necessity, and the co-stretchability 
20 of each resin with which the laminated structure is or- 
ganized. However, the percent of stretch in the longitu- 
dinal direction can be set at a low level so as to prevent 
the bottom from cracking due to the vertical stretching. 
[0091 ] This invention in the above-described configu- 
25 rations has the following effects. 

[0092] No thick area is formed in the portion to be 
molded into shoulder and/or in the portion to be molded 
into the bottom of the bottle. As a result, the entire bottle 
can be molded with high precision of wall thickness to 
^0 give the bottle having good appearance and no defec- 
tive distortion. 

[0093] The preform has been blow molded so that the 
cylindrical barrel portion is stretched and deformed, and 
the bottom shell portion has widened in diameter With 
35 this configuration, the preform of this invention shows 
high molding stability when it is biaxially stretched and 
blow molded into the bottle. Since the stretch is given to 
an extent enough to mold the bottom, the bottom in a 
stable sitting position can be molded without fail. 
40 [0094] The bottle with laminated wall can be produced 
easily and securely, thus enabling the bottle to have de- 
sired physical properties and to make effective use of 
the material characteristics. Since the preform is a blow- 
molded article, it can be more readily molded in the lam- 
45 mated structure than when the preform is produced by 
the injection molding. 

[0095] Because the bottom shell portion has a roughly 
spherical shape in the invention of Claim 2, it is possible 
to obtain the preform that have been isotropically wid- 
50 ened and deformed, merely by using the mold of a sim- 
ple shape. Especially in the bottle having a bottom of a 
roughly isotropic cross section, the bottom of the pre- 
form is stretched almost uniformly in the circumferential 
direction. Therefore, there is no case where this distor- 
ts tion caused by the molding may deteriorate the appear- 
ance and shape of the bottle or where the bottom loses 
its stable sitting function. 

[0096] In the invention of Claim 4, the preform com- 
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prises the bottom shell portion of a roughly spherical 
shape and a radially widened connecting portion of an 
arced shape, and this connecting portion has a larger 
diameter than the barrel portion so' that this portion 
makes an arc. With this configuration, the parison can 
be blow molded in a mold of a simple shape to form the 
isotropically widened bottom shell portion and the con- 
necting portion. Especially in the bottle having the bot- 
tom of a roughly isotropic cross section, the bottom and 
the connecting portion of the preform are stretched al- 
most uniformly in the circumferential direction. There- 
fore, there is no case where this distortion caused by 
the molding may deteriorate the bottle appearance and 
shape or where the bottom loses its stable sitting func- 
tion. 

[0097] In the invention of Claim 6, the preform is given 
partly or entirely a bottle-like shape on a reduced scale. 
Such a shape gives the preform more uniform percent 
of stretch than usual, when the preform is biaxially 
stretched and blow molded into a bottle. Even if the bot- 
tle has a complicated shape, such as being largely non- 
isotropic or having a shape with various ups and downs, 
there can be obtained a less deformed bottle of uniform 
thickness with high stability and good moldability. 
[0098] When a sink mark appears in the pinch-off por- 
tion because of insufficient weld strength caused by a 
welding failure, the preform in the invention of Claim 7 
makes up for this defective portion fully and reliably. 
Since it is possible to enhance fully the weld strength at 
the pinch-off portion and the effect of preventing inter- 
laminar separation, the preform can be biaxially 
stretched and blow molded into the bottle safely and 
smoothly. 

[0099] In the invention of Claim 8, the PET resin layer 
is combined with the PEN resin layer. This combination 
serves to enhance effectively the properties that seem 
to be deficient in the PET resin, such as thermal resist- 
ance, resistance to chemicals, and the UV-cutting prop- 
erty. 

[0100] In the invention of Claim 9, there is obtained a 
bottle having enhanced barrier properties against oxy- 
gen and carbon dioxide, by using the middle layer of a 
gas barrier resin, as these barrier properties are defi- 
cient when a single PET layer is used. 
[0101] In the invention of Claim 10, the ethylene vinyl 
alcohol copolymer is used for the inner layer. The bottle 
1 in this embodiment prevents effective ingredients of 
the content, such as limonene and vitamins, from being 
absorbed by the bottle 1 . 

[0102] In the invention of Claim 11, the middle layer 
of a gas barrier resin makes it possible to obtain the bot- 
tle of a polyolefin resin having a high barrier property 
against oxygen. 

[0103] In the invention of Claim 1 2, the preform com- 
prises the outer layer of a nylon resin. This embodiment 
gives the bottle having a high piercing strength and high 
surface gloss. 

[0104] In the invention of Claim 13, the preform has 



the laminated wall structure consisting of the outer and 
inner layers of a virgin resin material and the middle lay- 
er of a regenerated resin material. The regenerated res- 
in can be utilized safely in this structure, 
s [0105] In the invention of Claim 14, an anti-static ad- 
ditive is added to the outer layer alone. Thus, with a 
small amount of additive, it is possible to prevent the 
bottlefrom being electro-statically charged over the out- 
er surface where electrostatic charge is a problem. 
10 [0106] In the invention of Claim 15, the UV-absorbing 
agent can be added to the most effective layer in re- 
sponse to the layer configuration and the application of 
the bottle. 

[0107] In the invention of Claim 16, the laminated wail 
15 structure consists of the outer layer of a synthetic resin 
and the inner layer of another synthetic resin having low 
compatibility with the synthetic resin used in the outer 
layer. In this configuration, it is possible to obtain a bottle 
consisting of the outer layer of a synthetic resin, which 
20 forms the outer shell of a definite shape, and the inner 
layer of a synthetic resin, which forms the inner bag, with 
both layers being laminated in a separable manner. 
Such a bottle can be used as a delaminating bottle. 
[0108] In the invention of Claim 1 7, the laminated wall 
25 structure also comprises the bottom adhesive layer that 
adheres firmly the outer layer and the inner layer with 
each other over the entire length of the pinch-off portion. 
In this configuration, the pinch-off portion can be pre- 
vented from being peeled and damaged especially dur- 
30 ing the longitudinal stretching. The bottom adhesive lay- 
er also makes sure that the delaminating bottle is pre- 
vented from the decrease in the mechanical strength of 
the bottom seal. 

[0109] In the invention of Claim 1 8, the laminated wall 
35 structure also comprises the vertical slip-like adhesive 
layer or layers that adhere the outer layer with the inner 
layer over the entire height. The resultant adhered zone 
or zones serve to prevent the inner layer from being de- 
flected and deformed in the vertical direction and there- 
to by to prevent the content flow passage from being 
blocked up in the delaminating bottle. 
[0110] In the invention of Claims 19 to 22, even the 
preform of the single-layer wall structure has no thick 
area in the pinch-off portion and/or in the inner overhang 
45 portion in any position starting from the opposite side of 
the neck ring and ending at the upper portion of the bulg- 
ing shoulder portion. It is also possible for the single- 
layer preform to have the fully enhanced weld strength 
for the pinch-off portion. 

50 

Claims 

1. A synthetic resin preform (V) for molding a bottle 
55 (1) by a biaxially stretching and blow molding 
means, said preform (V) comprising a mouth por- 
tion (2); a cylindrical barrel portion (5') from which 
the barrel (5) is molded; a bulging shoulder portion 
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(4') to be molded into the shoulder (4), said portion 
(4') existing between the mouth portion (2) and the 
cylindrical barrel portion (5*) and having a diameter 
that widens slightly in the downward direction; a bot- 
tom shell portion (T) for molding the bottom (7), 5 
which has been blow molded from the correspond- 
ing bottom portion of parison P so as to have a wid- 
ened and deformed shape; an inner overhang wall 
portion (3*) in any position starting from the opposite 
side of the neck ring (3), which is disposed circum- 10 
ferentially around the lower part of the mouth por- 
tion (2), and ending at the upper portion of the bulg- 
ing shoulder portion (4*), with said inner wall portion 
(3 1 ) having a diameter that widens in the downward 
direction; and the wall of the preform (V) in certain 1* 
laminated structures. 

2. The preform according to Claim 1 for molding a bot- 
tle (1) by a biaxially stretching and blow molding 
means, wherein the bottom shell portion (7'), from 20 
which the bottom (7) is molded, has an almost 
spherical shape. 

3. A synthetic resin preform (V) for molding a bottle 

(1) by a biaxially stretching and blow molding 25 
means, said preform (V) comprising, a mouth por- 
tion (2); a cylindrical barrel portion (5') from which 
the barrel (5) is molded; a bulging shoulder portion 
(4*) to be molded into the shoulder (4), said portion 
(4*) existing between the mouth portion (2) and the 30 
cylindrical barrel portion (5') and having a diameter 
that widens slightly in the downward direction; a bot- 
tom shell portion (7') for molding the bottom (7), said 
bottom shell portion (7') having been blow molded 
from the corresponding bottom portion of parison P 35 
so as to have a widened and deformed shape; a 
radially widened connecting portion (6') connecting 
the lower part of the cylindrical barrel portion (5') 
with the bottom shell portion (7*), with said the radi- 
ally widened connecting portion (6*) having a larger 40 
diameter than the barrel portion (5'); and the wall of 
the preform (1') in certain laminated structures. 

4. The preform according to Claim 3 for molding a bot- 
tle (1) by a biaxially stretching and blow molding 45 
means, wherein the bottom shell portion (7*), from 
which the bottom (7) is molded, has an almost 
spherical shape and wherein the radially widened 
connecting portion (6') is provided by widening the 
diameter downward at the lower part of the cylindri- so 
cal barrel portion (5') where this portion (5 l ) is con- 
nected to the bottom shell portion (T). 

5. The synthetic resin preform, according to Claim 3 

or 4, for molding a bottle (1 ) by a biaxially stretching 55 
and blow molding means, wherein the preform (V) 
comprises an inner overhang wall portion (3*) in any 
position starting from the opposite side of the neck 



ring (3), which is disposed circumferentially around 
the lower part of the mouth portion (2), and ending 
at the upper portion of the bulging shoulder portion 
(4') ( with said inner wall portion (3 1 ) having a diam- 
eter that widens in the downward direction; 

6. The synthetic resin preform, according to Claim 1 , 
2, 3, 4, or 5, for molding a bottle (1) by a biaxially 
stretching and blow molding means, wherein at 
least one of the bulging shoulder portion (4 1 ), the 
cylindrical barrel portion (5 1 ), and the bottom shell 
portion (7') has a reduced shape similar to the 
shoulder (4), the barrel (5), or the bottom (7) of a 
bottle (1). 

7. The synthetic resin preform, according to Claim 1 , 
2, 3, 4 : 5, or 6, for molding a bottle (1 ) by a biaxially 
stretching and blow molding means, wherein a re- 
inforcing rib (9') is projected from under the down- 
side of the pinch-off portion (8*) in the bottom shell 
portion (7 1 ). 

8. The synthetic resin preform, according to Claim 1 , 
2, 3, 4, 5, 6, or 7, for molding a bottle (1) by a biax- 
ially stretching and blow molding means, wherein 
the preform has the laminated wall structure con- 
sisting of at least the polyethylene terephthaiate 
resin layer and the polyethylene naphthalate resin 
layer. 

9. The synthetic resin preform, according to Claim 1 , 
2,3,4, 5, 6, or 7, for molding a bottle (1 ) by a biax- 
ially stretching and blow molding means, wherein 
the preform has the laminated wall structure con- 
sisting of at least the outer and inner layers ( 1 a and 
1c) of polyethylene terephthaiate and the middle 
layer (1 b) of a gas barrier resin. 

10. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1 ) by a biax- 
ially stretching and blow molding means, wherein 
the preform has the laminated wall structure com- 
prising at least the outer layer (1a) of polyethylene 
or polypropylene and the inner layer (1c) of an eth- 
ylene vinyl alcohol copolymer or the polyethylene 
terephthaiate resin. 

11. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1) by a biax- 
ially stretching and blow molding means, wherein 
the preform has the laminated wall structure con- 
sisting of at least the outer layer (1 a) of polyethylene 
or polypropylene, the middle layer (1 b) of a gas bar- 
rier resin, and the inner layer (1c) of polyethylene 
or polypropylene. 

12. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1) by a biax- 
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ially stretching and blow molding means, wherein 
the preform has the laminated wall structure con- 
sisting of at least the outer layer (1 a) of nylon and 
the inner layer (1 c) of polypropylene or polyethyl- 
ene. 

13. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7,for molding a bottle (1 ) by a biaxially 
stretching and blow molding means, wherein the 
preform has the laminated wall structure consisting 
of at least the outer and inner layers (1a and 1c) of 
a virgin resin material and the middle layer (1b) of 
a regenerated resin material. 

14. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1) by a biax- 
ially stretching and blow molding means, wherein 
the outer layer (1a) of the laminated wall contains 
an antistatic additive. 

15. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1 ) by a biax- 
ially stretching and blow molding means, wherein 
the outer layer (1 a) of the laminated wall contains a 
UV-absorbing agent. 

16. The synthetic resin preform, according to Claim 1, 
2, 3, 4, 5, 6, or 7, for molding a bottle (1) by a biax- 
ially stretching and blow molding means, wherein 
the preform has the laminated wall structure con- 
sisting of at least the outer layer (1 a) of a synthetic 
resin and the inner layer (1c) of another synthetic 
resin having low compatibility with the synthetic res- 
in used in the outer layer (1a). 

17. The synthetic resin preform, according to Claim 16, 
for molding a bottle (1) by a biaxially stretching and 
blow molding means, wherein the preform has the 
laminated wall structure consisting of the above-de- 
scribed outer and inner layers (1a and 1c) and the 
bottom adhesive layer (14) to adhere these layers 
over the entire length of the pinch-off portion (8'), 
which is formed when the portion of parison P cor- 
responding to the bottom shell portion (T) is forced 
to flatten by the pinch-off section (21) of the split 
blow mold (10). 

18. The synthetic resin preform, according to Claim 16 
or 1 7, for molding a bottle (1 ) by a biaxially stretch- 
ing and blow molding means, wherein the preform 
has the laminated wall structure consisting of the 
outer layer (1a) and the inner layer (1c) and also 
comprising at least an adhesive layer (13) of a ver- 
tical slip to adhere these layers over the entire 
height of the preform. 

19. A synthetic resin preform (V) for molding a bottle 
(1) by a biaxially stretching and blow molding 



means, said preform (V) comprising a mouth por- 
tion (2); a cylindrical barrel portion (5') from which 
the barrel (5) is molded; a bulging shoulder portion 
(4') to be molded into the shoulder (4), said portion 
(4) existing between the mouth portion (2) and the 
cylindrical barrel portion (5 1 ) and having a diameter 
that widens slightly in the downward direction ; a bot- 
tom shell portion (7 1 ) of a roughly spherical shape, 
from which the bottom (7) is molded; and an inner 
overhang wall portion (3 1 ) in any position starting 
from the opposite side of the neck ring (3), which is 
disposed circumferentially around the lower part of 
the mouth portion (2), and ending at the upper por- 
tion of the bulging shoulder portion (4'), with said 
inner wall portion (3) having a diameter that widens 
in the downward direction. 

20. A synthetic resin preform (1') for molding a bottle 
(1) by a biaxially stretching and blow molding 
means, said preform (V) comprising a mouth por- 
tion (2); a cylindrical barrel portion (5 1 ) from which 
the barrel (5) is molded; a bulging shoulder portion 
(4') to be molded into the shoulder (4), said portion 
(4) existing between the mouth portion (2) and the 
cylindrical barrel portion (5') and having a diameter 
that widens slightly in the downward direction; a bot- 
tom shell portion (7') of a roughly spherical shape, 
from which the bottom (7) is molded; and a radially 
widened connecting portion (6') connecting the low- 
er part of the cylindrical barrel portion (5 1 ) with the 
bottom bulb portion (7'), with said connecting por- 
tion (6*) of an arced shape having a larger diameter 
than the barrel portion (5*). 

21. The synthetic resin preform, according to Claim 20, 
for molding a bottle (1 ) by a biaxially stretching and 
blow molding means, wherein the preform (1 *) com- 
prises an inner overhang wall portion (3') in any po- 
sition starting from the opposite side of the neck ring 
(3), which is disposed circumferentially around the 
lower part of the mouth portion (2), and ending at 
the upper portion of the bulging shoulder portion 
(4 1 ), with said inner wall portion (3) having a diam- 
eter that widens in the downward direction. 

22. The synthetic resin preform, according to Claim 19, 
20, or 21, for molding a bottle (1) by a biaxially 
stretching and blow molding means, wherein a re- 
inforcing rib (9') is projected from under the down- 
side of the pinch-off portion (8 1 ) in the bottom shell 
portion (7'). 
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